Collecting Spatial Model Data Using the
GET-MODEL-DATA

ArcView Application

The Get-Model-DataArcView application
allows the user to quickly gather sample
spatial data that will ultimately be used for
spatial modeling. There are five basic steps
required for the spatial model. These
include:

INTRO: Buttons & Pull-Downs (pp 1-5)

I Dependent Data Theme (pp 6-9)

II Independent Data Themes (pp 10-24)

IIT Make Data Model Spreadsheet (pp 25-27)
IV Spatial Modeling in SPLUS (pp 28-33)

V Trend Surface GRID (pp 34-36)

The custom features of the Get GRID Data
application along with the native
functionality of ArcView allow the user

to create the Dependent Sample Data
Point theme and create the Independent
Data GRID themes required for spatial
modeling. These GRID themes may include
simply downloading existing GRID data
such as DEMs, to creating other GRID
themes from existing GRID themes such

as slope or landform index, to the creation
of GRID themes containing feature density
per unit area such as stream or road density.

O The six Button functions of Get-Model-
Data ArcView Application.

Get GRID Cell Value Into Spreadsheet
Get Feature Density

Make Grid Cell Polygons
Create Landform Index from DEM
Create Random Ids for Sample Points
Create Points From Polygon Centroids
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Random Point Generator (Continued)

GET-MODEL-DATA

ArcView Application

A The Get-Model-Data ArcView application
allows the user to quickly sample the area of
interest using one of eleven random point
generator routines.

© RANDOM POINTS IN THEME EXTENT

—->BASIC: Random points are generated
within the themes overall extent. Point

pattern is true random with some clustering.

—->MIN DISTANCE: Random points are
generated within the themes overall extent,
however, point pattern is not true random
due to user entered minimum distance
between points. The pattern will become
increasingly regular as the user enters
greater minimum distances between points.

—INTERSECT POLYS ONLY/BASIC:
Random points are generated within the
themes extent and as long as the point falls
within a polygon feature. Point pattern
will be true random pattern with some
clustering.

- INTERSECT POLYS ONLY/ MINIMUM
DISTANCE: Random points are generated
within the themes extent and as long as the
point falls within a polygon feature. The
point pattern is not true random due to user
entered minimum distance. The pattern
becomes increasingly regular with
greater minimum distances between points.

A Random Point Generator O

i ArcYiew GIS 3.2a
File Edit Yiew Theme Analyziz Suface Graphics ‘wWindow Help

CIEVRNEZET]
NN FECEWEEAEIRER

2 UTM Yiew
2l

| Active Sites
L]

i
| Allpeintszhp :-'1
% Healthy Oak ‘ﬁ
& Hon-Healthy C
| Active anok asites .=| [
= n

¥
Hilshd _ancka

| Surgecshp
[ cearse-laamy
[ Fine-loamy
[ Fine-loamy'sa
[ Hemis
[ sandy

11 ofAllpoints —

i
~

DEM Grid

DistZrds GRID
Rddenze GRID
Road [ ensity Cell P

Dstzstrms=

B Y

=l

Strmdense

ptions

M POINTS
[11R&NDOM POIMTS WITHIM THEME EXTENT
1.4 --» Random Sample Points: BASIC
o 1.B --» Random Sample Points: MINIMUM DISTAMNCE
1.C --» Random Sample Points: INMTERSECT POLYS/BASIC
1.0 > Random Sample Points: INTERSECT POLYSAMIN DIST

=10l x|

g] RakDOM POIMTS WwWITHIM SELECTED POLYGOM
2.4 --» Random Sample Points: BASIC
2.8 --» Random Sample Paintz: MINIMUM DISTAMCE

[FAREAWEIGHTED RAMDOM POIMNTS
3.4 -» Random Sample Points: BASIC
3.B --» Random Sample Pointz: MINIMUM DISTANCE

[4] AREAWEIGHTED PROBABILITY RANDOM POINTS

.. 4.4 --» Random Sample Paints: BASIC
@ 4.B --x Random Sample Paints: MIMIMUM DISTANCE

[5) GRIDDED RaMDOM SAMPLING
6 5.4 > Create Systematic Sampling Grid Cells “With Cell Poys Theme
5B --» Random Point [n Systematic Grid Cell

[6] Randomly Select Points from Sample Point Theme

=
Qe

Page 2



Random Point Generator (Continued)

GET-MODEL-DATA

ArcView Application

® RANDOM POINTS WITHIN SELECTED

POLYGON(S)

—~>BASIC: Random points are generated
within the selected polygon or polygons.
Point pattern is true random with some

clustering.

—->MIN DISTANCE: Random points are
generated within selected polygon or
polygons. Point pattern is not true random
due to user entered minimum distance
between points. The pattern will become
increasingly regular as the user enters
greater minimum distances between points.

©® AREA WEIGHTED RANDOM POINTS

—>BASIC: Random points are generated
within polygon using a user entered
maximum number of points in the largest

polygon. All other polygons receive a
percentage of the maximum based on the
area of each polygon in relation to the
largest polygon. Point pattern is true
random with some clustering.

- MINIMUM DISTANCE: Same as BASIC
except that the point pattern is not truly
random due to user entered minimum

distance between points. The pattern
becomes increasingly regular as the user
enters greater minimum distances.

A Random Point Generator Options
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Random Point Generator

GET-MODEL-DATA

ArcView Application

O AREA WEIGHTED PROBABILITY

—>BASIC: Random points are generated
within the theme polygons. This differs
from © Area Weighted Random Points
because the probability that a polygon will
receive a random sample point increases
with the size of the polygon. Point pattern is
true random with some clustering.

—>MIN DISTANCE: Same as BASIC except
that the point pattern is not true random
due to user entered minimum distance
between points. The pattern will become
increasingly regular as the user enters
greater minimum distances between points.

©® GRIDDED RANDOM SAMPLING

2>5A: A grid layout is created over the
theme extent where the size of the grid cells
are defined by the user.

—>5B: A single random point is then placed
within each grid cell area as long as it
intersects a polygon. This creates a uniform
distribution of sample points where points
can be no further than two cell widths from
each other, any points can potentially be
located next to a point in an adjacent cell,
or any distance in between.

® RANDOM SELECTION OF POINTS

A Random Point Generator Options

Thisfurctiomattows the userto Tandormty
select points from the exiting points theme.
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Random Point Generator

GET-MODEL-DATA

ArcView Application

® RANDOM SELECTION OF POINTS
This function allows the user to randomly

select points from the exiting points theme.
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(I
Create The Dependent Data Theme

#2 ArcView GIS 3.2a

The first step requires the creation of a Point
Theme that are the sample points. In our
example, the points were from disparate
sources of both healthy oak and “non-
healthy” oak. Some of the points were
already in a point theme while other point(s)
had to be generated using the custom
function to make polygon centroid points.

The “healthy” and “non-healthy” point
themes were then merged together to create
a point theme that contains all sample points.
Follow the the steps below to merge two or
more point themes:

O Click on the GeoProcessing Wizard
item under the View pull-down menu.

® Sclect the Merge themes together
option and click the Next>> button.

©® Sclect the themes to merge and name the
new merge file in the Output File: box.
Click the Finish button to start the themes
merge.

O ArcView will add the new theme to the
view.
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(I)
Create The Dependent Data Theme

Using the Create-Poly-Centroid function

Dependent data point can be created from
polygon themes. For example, Oak Wilt
areas may have been GPS’d as a small
polygon rather than a single tree point.
However, for spatial modeling, the dependent
variable must in point form. As a result,
taking the centroid of the polygon will create
a point from the sampled area polygon.

O C(Create a new Point theme and add two.
attributes; 1) xcentroid, and 2) ycentroid to
the theme table.

@® Notice the Oak Wilt Polys theme has
various size polygons. It is important to
consider the polygon size because using a
single point for a large polygon may not
Be an appropriate sample.

©® Click on the Create Polygon Centroids
Button and the Select SAMPLE POINTS
Theme dialog window opens.

O Select the sample point theme and click
the OK button.

© The Select POLYGON Theme dialog
window opens. Select the polygon theme
and click the OK button.

(Continued)
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(I)
Create The Dependent Data Theme

Using the Create-Poly-Centroid function

® The system automatically calculates and
Loads the new centroid points into the point
Theme table.

These points can then be merged with other
dependent data themes (page 6).
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(I1)

Creating Independent Data Themes
Five Methods to Create GRIDS

Independent Data is used to describe the
Dependent Variable. Independent data
that may be useful to describe the dependent

variable include physiographic (DEM, aspect,

slope), climatic (precipitation), Landsat TM,
soils, and Urban Features. All independent
data themes need to be in GRID format.
Many themes may start out as polygon, line,
or point, but will need to be converted to a
GRID. Other data such as a DEM or Landsat
bands are already in raster format from which
the GRIDs can easily be created. Common
methods to create or convert to GRID
coverages include:

1) Create slope, aspect, and landform from
a DEM (pp. 11 - 13),

2) Create GRIDs from individual Landsat
TM bands in ERDAS Imagine (pp. 14).

3) Create GRID themes from polygon
feature themes (page 15),

4) Make Distance-From-Line-Features
GRIDs (page 16), and

5) Create Line Density GRID(s) that
contains the total length of line
feature per unit area (pp. 17 — 21).
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(I1)
GRID Surfaces Created from a DEM

Creating a SLOPE Grid

ArcView Spatial Analyst extension allows
the user to quickly and easily create slope
and aspect GRID surfaces. Look for the
Analysis, Surface, and Transform Grid
menu pull-downs. If you cannot see these
menus, then the Spatial Analyst extension
has not been turned on. Refer to page 2 to
load an extension.

O Make sure the DEM Grid theme the
active theme in the View’s Theme Table of
Contents (TOC). Spatial Analyst will
perform a slope analysis on any selected
Grid theme.

@® Click on the Derive Slope item under the
Surface menu pull-down.

© Spatial Analyst will immediately begin to
create the new slope surface. When finished
ArcView automatically loads the new Grid
in the TOC.

O This new Grid is a temporary file and the
user should save the temporary Grid

theme to a permanent file. Select either the
Convert to Grid or the Save Data Set item
under the Theme menu pull-down and save
the new slope Grid to the desired location
with the desired name.
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(I1)
GRID Surfaces Created from a DEM

Creating a ASPECT Grid

O Make sure the DEM Grid theme the
active theme in the View’s Theme Table of
Contents (TOC). Spatial Analyst will
perform a slope analysis on any selected
Grid theme.

@® Click on the Derive Aspect item under
the Surface menu pull-down.

© Spatial Analyst will immediately begin to
create the new aspect surface. When finished
ArcView automatically loads the new Grid
in the TOC.

O This new Grid is a temporary file and the
user should save the temporary Grid

theme to a permanent file. Select either the
Convert to Grid or the Save Data Set item
under the Theme menu pull-down and save
the new slope Grid to the desired location
with the desired name.
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(I1)
GRID Surfaces Created from a DEM

Creating a LANDFORM INDEX Grid

Using a DEM, this function allows user to
create a new GRID containing landform
index values where positive values indicate
concavity (depression, drainage), negative
values indicate convexity (nob, hilltop),
and zero indicating flat surface. Values
are independent of slope. The neighborhood
kernel used is an irregular 3X3 matrix

0,1,0

11,1

0,1,0

O Make sure the DEM Grid theme the
active theme in the View’s Theme Table of
Contents (TOC).

® Click on the Create Landform button.

©® The Select a Grid Theme input dialog
opens. Select the DEM Grid theme. The
Landform is automatically created and

ArcView automatically loads the new Grid
in the TOC.

O Select either the Convert to Grid or the
Save Data Set item Under the Theme menu
pull-down and save the new landform index
Grid to the desired location with the desired
name (see previous page).
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(I1)
GRID Surfaces Created from Landsat

Creating a Individual Band Grids in Imagine

ERDAS Imagine allows the user to quickly
export an entire multi-band Imagine file into
separate Arc Grids. Each wavelength band
must be a separate Grid theme for the spatial
modeling process. This will create as many
Grid themes as there are image bands. In

the example, the image has 14 wavelength
bands and will produce 14 Grid themes.

O Click on the Import button to open the
Import/Export dialog window

® Under the Import/Export window select
the Export option and select GRID under the
Type: input line.

© Under the Input File(*.img) input box,
browse to the appropriate Landsat TM
Imagine file. Under the Output File(*.grid)
input box, browse to the location to place
the new Landsat Grids. Keep output name
short (<= 7 characters) Click OK when
done.

O The Export GRID Data dialog opens.
Click the OK button to start exporting.

© A job status dialog appears. When
completed, click the OK button. The new
Grids are now created.
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(I1)
Create GRID Themes From
Polygon Feature Themes

O Click on the Convert to Grid item under
the Theme menu pull-down.

® The Convert Theme dialog appears.
Browse to the desired directory for the new
GRID coverage and enter a name for the
new GRID. Click The OK button to go to
the next dialog.

© The Conversion Extent Theme dialog
appears. Set the Output Grid Extent to

any of the Landsat TM GRID bands. Also set
the Output Grid Cell Size to the Landsat
TM GRID. You will then see the cell size,
number of rows, and number of columns that
will be in the new GRID. Click the OK
button to go to the next dialog.

O The final dialog appears titled Conversion
Field: Theme. Select the appropriate
attribute that will be used to label the cell
values in the new GRID. Click OK.

© Click the Yes button to join attributes.

® Click the Yes button to add the new GRID
to the View window
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(I1)

Make Distance-From-Features GRIDs

O Click on the Find Distance item under
the Analysis menu pull-down (make sure the
Spatial Analyst extension is turned on).

® The Output Grid Specifications dialog
appears. Set the Output Grid Extent to

any of the Landsat TM GRID bands. Also set
the QOutput Grid Cell Size to the Landsat
TM GRID. You will then see the cell size,
number of rows, and number of columns that
will be in the new GRID. Click the OK
button to go to the next dialog.

© ArcView will automatically add the new
GRID to the View.
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(I1)
Create Line Feature Density GRID
Start Up Line Feature Density

O NOTE: Make sure the Cell Polys theme is
loaded into the View. If you do not have a
Cell Polys line feature theme, then you will
need to add it. To do this, click on the New
Theme... item under the View menu pull-
down. This will open the New Theme dialog
Scroll to and select Polygon under the Feature
Type box. Name the theme cellpolys.shp.
Add the theme to the View and make sure
the TOC name is changed to Cell Polys.

@ Click on the Make Poly Cells button to
start creating the “cells” polygon features.

© Sclect the polygon theme from which you
want to create cells. In this example, polygon
cells will be made from the Anoka County
theme.

O The user is then prompted to enter the cell
dimension. In the example, cell size is
500X500 units. The cell size will be based
on the units stipulated in the View properties.
In this case, the units are meters (500 meters).
The function then begins to build the new
polygon cell theme. Depending on the extent
of the selected polygon and the cell size
entered, the process can take anywhere from
a few minutes to an hour.

(Continued)
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NOTE: Before going onto Step 2, make sure that the polygon from which the cells will be
created is selected. This is needed because the Cell Polys theme works on a single
polygon feature. This allows the user to select from a polygon theme with more than one
polygon record. For example, the user selects Anoka County from a theme containing

the counties of Minnesota.
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(II)
Create Line Feature Density GRID
Cell Polygon Theme

© The function creates a polygon cell file
“clipped” to the actual boundary of the
study area. This theme will then be used to
calculate density of line features per unit
area such as roads and streams (see next

page).

(Continued)
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(II)
Create Line Feature Density GRID
Calculate Line Density Per Cell

The next step is to calculate line density for
each cell polygon record.

O Sclect the Get Feature Density button to
open the Select LINE Theme selector dialog.

@ Seclect the desired line feature theme and
click the OK button to open the Select
CELL POLY Theme selector dialog.

© Sclect the Cell Polys theme in the Select
CELL POLY Theme dialog and click the
OK button to start calculating density. This
may take a few minutes to an hour depending
on the number or Cell Polys records and the
number of line features in the line theme.

(Continued)
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(II)
Create Line Feature Density GRID
Convert Cell Polys Density Theme To GRID

i Arc¥iew GIS 3.2a

Eile  Edit Wiew

B ¥ =

© Open the Legend Editor for the clipped.
cell polys theme and set to Graduated Colors
on the totlength attribute. Set to any color
and click on the Apply button. This will
display the different density levels of each
cell polygon.

@ Next, select the Convert To Grid item
under the Theme menu pull-down to open
the Convert dialog.

© Browse to the appropriate directory

location and enter a name for the new GRID.
click the OK button.
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(I1)
Create Line Feature Density GRID
Convert Cell Polys Density Theme To GRID

O The Conversion Extent Theme dialog
appears. Set the Output Grid Extent to

any of the Landsat TM GRID bands. Also set
the Output Grid Cell Size to the Landsat
TM GRID. You will then see the cell size,
number of rows, and number of columns that
will be in the new GRID. Click the OK
button to go to the next dialog

© The Conversion Field: selector window
opens. Select the totlength field as the cell
label field. Click the OK button. Click Yes
to the join attributes and to the add GRID
dialog question boxes to the View.

® Change the legend of the new GRID to an
appropriate graduated color scheme.

The GRID is now ready to use as an
Independenet Dataset.
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(II)
Clipping GRID Surfaces

Using GRID ANALYST extension

The Grid Analyst ArcView extension allows,
among others, the clipping of Grid themes
using a polygon shape file. This is very
useful when creating Independent GRID data
themes. It also reduced the file sizes to the
their minimum which speeds up creation

and analysis.

To get the Grid Analyst ArcView extension,
go to the the following ESRI Arc Scripts
Web page:

( ), then
type in grid analyst in the Key Words slot
and download the extension.

O Make sure the Grid you want to clip is the
Active theme in the TOC.

® Click on the Extract Grid Theme using
Polygon item under the Grid Analyst menu
pull-down.

© Click the Yes button to accept clipping the
active Grid theme.

O Sclect the proper polygon theme that will
clip the Grid. Click OK to continue.

® Click the Yes button.
(continued)
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(I1)
Clipping GRID Surfaces

Using GRID ANALYST extension (cont.)

O Sclect the Convert to Grid item

under the Theme menu pull-down and save
the clipped Grid to the desired location with
the desired name. We suggest that each
clipped Grid be saved to a separate
subdirectory.

® The Convert Grid dialog window opens.
Browse to the appropriate directory and
name the clipped Grid as desired. These
Grids can now be loaded into the View
Window as independent data Grids
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(1I11)
Create the Spatial Model Spreadsheet
Start Creating the Model Spreadsheet

= [l
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(I1I)

Create the Spatial Model Spreadsheet
Add Independent Data Attributes

® Click on the Add Field item under the Edit
menu pull-down. This will open the Field
Definition dialog.

© Enter the new field name in the Name:
input slot. Make sure that Number is selected
in the Type: input slot. Adjust the Width:

to an appropriate width value and set the
Decimal Places: as necessary. When finished,
Click the OK button to add the new field to
The Dependent Variable theme’s table.

O The new attribute is loaded into the table.
Repeat this process for all Independent
Variable GRID themes in your project.

© When You have finished loading all
attributes, click on the Stop Editing item
under the Table menu pull-down.
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(1I11)
Create the Spatial Model Spreadsheet
Populate Spreadsheet Attributes

O Click the Get Cell Value button to start the
process of populating the Dependent Variable
table (model spreadsheet).

® From the Select A GRID Theme dialog,
select the desired GRID theme from

which to sample and populate the spreadsheet
table. Click the OK button to open the next
dialog.

© The Select Dependent Variable Point
Theme dialog opens. Select the Dependent
Variable theme and click the OK button.

O The Select Independent Variable
Attribute dialog opens. Select the appropriate
attribute To populate (in this example the

elev attribute). Click the OK button and the
system automatically populates each sample
point record with the cell value of the GRID.

© The attribute is now populated. Repeat
steps 1- 4 until all attributes are populated.

(Continued)

i} ArcView GIS 3.2a =1alx]
Eile Edit Miew TIheme Analysic Swface Transform Grid — Geperalize Grid — Graphics  Window  Help  Grid Analyst
=] . .I ' -II III@@I L] (] D) L EE]

4.231.04

Select a GRID Theme to Sample From

istance to Alldrains. shp

Trainrdense

Landzat Band 2 [June 1938]
Landzat Band 3 [June 1333]
Landzat Band 4 [June 1933)
Landzat Band 5 [June 1938]
Landzat Band E [June 1933)

Landsat Band 7 [Jure 1998) |

Scale ‘I:I 311.589

50120?499 ¥

_

Landzat Band 7 (Jun«

Trainptz. zhp

Anokacnty. shp

Trainclip2. zhp

Alldraing. shp
Townroads.shp

Allpoints. shp

Cell Polys

Buffer 1 of Anokacrity.shp

©

aspect Pint 2 278 0.00 0ol 000 0
rddenze @ Poirt 2 574 0,00 0,00 0,00 i
bard!_99 Pairt 3 e 0,00 o.00 000 a
= |Foint 3 A 0,00 000 0.0 i

—  [Féint 3 JEE 0.00 000 0.00 i

:| | Faint 2 279 0.00 0.00 0.00 a

Poirt 1 254 0.00 000 0.00 i

Poirt 61 553 0,00 000 0.00 i

Poirt 1 257 0.00 000 0.00 i

Pairt 1 274 0.00 000 0.00 ]

Pairt i 25 0,00 0,00 0.00 i

Pairt i 576 0,00 0,00 0.00 i

Pairt i 257 0,00 0,00 0.00 i

Pairt i 274 0,00 0,00 0.00 i

Point 1 905 0,00 o.00 000 a

Point 1 574 0,00 000 0.0 i

Poirt 1 5B 0.00 000 0.00 i

Poirt 1 953 0.00 000 0.00 i

3]
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Spatial Modeling in SPLUS
Starting Out

This section explains how to import the
Sample Points DBF table, modify attributes,
and run the Regression Tree procedure.

NOTE: The Custom Spatial Library from
Robin Reich (Colorado State University,
Dept of Forest Science) is not required for
the Regression Tree Analysis.

© Open SPLUS and click on the Import
Data - From File item under the File menu
pull-down. This opens the Import Data
dialog.

® From the Import Data dialog, find the
Files of Type: input slot located towards
the bottom of the dialog window. Select the
dBase Files (*.dbf) option.

©Next, browse to the directory where the
point theme DBF file resides. Highlight the
file and click the Open button.

O The spreadsheet them loads into SPLUS
and becomes an SPLUS object.

S-PLUS - Commands

INICW Edit View |nsert Data  Statistics Graph  Options  Window Help

Mew...
pen...
Close
Closg All
Sawe All

o

Cubehl | 38 | 0 Y B 34 82| & Linear - e

Cirl+O

Warkspace

Import Data

Export Data

» From ODBC Cannection...

Erint Commands Window

Cirl+F From Bloomben

Import Data

Create PowerPoint Presentation...

From FAME ..

Frarm M. Options I Filter

Data Specs |

Load Module.
Load Library...

b3

2|
I

Look in: I {3 dependent_data

1 CAminn_datal GSD2.sgr
2 Object Explorer].shf

- « & e BE-

| 112-07-01 julyclass1pts.dbf
allosbufferdwitpts.dbf =] lakestpts dbF

Exit

Alt+F4

fia_poinks. dbf marla_clpts.dbl

matla_sactive?7.db

marla_capts.dbf
marla_cSpts.dbf
modelpts2-6-02, dbf

healthy . dbf marla_czpts.dbl
infected plots, dbf marla_c3pts.dbf
Type: DBF File
4| | size:zl.1kE | |
File name: Iallpoints.dbf Open I

9—>Fnes oftvpe: [ dBase Files [dbf)

j Cancel |

Help |

allpaints

Import To
Data Set:
Target Start Cal:

1 'l Preview Only: [

=

I<| >| current
A4

il TRAINING _ O]
1 2 3 4 5 6 7 8 9 1=
1d Xeertrold | Yeentrold eley slope aspect min.rddist soil S3Urgo.ggl | ssurc

1 21000 483436.58 5014602.62 277.08| 0.55 336.09 <0.78 13.00 2.00
2 111.00) 49760665 5013824.41] 276.30) 1.04 20144 751066 13.00 2.00
3 154,00 496714.04) 5013260.52| 27561 2.08| 119.99 702583 13.00 7.00
|4 132,00 483185.53 5013044.37| 27592 1.88| 373 16.02 13.00 7.00
@I 5 45,000 46182044 501236891 26711 1,99 21501 334.21 12.00 7.00
Imports ASCHl, EXCE| 6 6,00 492419.25 5008613.71 274.04 0.00 -100 223738 11.00 2.00
| | 165,00 483944.51 5007589.11] 274.85| 0.58 186.24 120.22 13.00 2.00
8 3200 47267337 500659993 267 64 1.60 127 66 46,62 12.00 7.00
9 12500/ 475333.58 S006365.14 27159 2.43 20787 34.10 13.00 7.00
10 3.00 474815.05 500602380 270.12 @‘17 585 7.26 13.00 7.00
11 61.00] 474345.80, 5006004.75| 271.31 1.34 3508 38.51 13.00 7.00
12 73.00] 475543.16 5005994.76) 27531 2.19 27865 42.45 13.00 7.00
13 78.00] 475210.33 5005961.93 268.17| 0.52 238.58 40.75 13.00 7.00
14 91.00] 480130.37| 5005870.5¢| 274.40) 1.31] 20.36 104.29 13.00 2.00
15 109,00 474456.53 5005913.17| 271.37| 0.36 34168 144.82 13.00 7.00
16 44,000 47510868 5005910.75| 269,00 0.76 67.77 27.56 13.00 7.00
17 42,000 474768.71| 5005901 .45 269,99 1.40) 33948 3560 13.00 7.00
18 75.00 47519095 5005004.08 268,18 0.51 34291 64,65 13.00 7.00
19 58.00 474933,22) 5005864.71 271.18 1.04 2544 2295 13.00 7.00

jh 148.000 474778 80 5005335.29) 271.40 0.47| 12.77 25.19 13.00 7.00 . ;
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Spatial Modeling in SPLUS
Modifying The Spreadsheet in SPLUS

Extraneous or questionable attributes can
be deleted. An example of extraneous
attributes may include those attributes that
do not describe the dependent variable such
as ID numbers, coordinates, etc.

Questionable attributes include those that
were collect from bad data or obviously out
of scale to the dependent variable.

O To delete attributes, highlight the
attribute(s) or attributes to remove, then click

the Cut item under the Edit menu pull-down.
The attributes will be removed automatically.

Insert Fommat Data  Stafistics Graph  Opfions  Window  Help

Eizia e}

(Eigks

Cirl+2 ¥ |?7-|D %"I:}g_lﬁﬂﬁjlinear vl@|l vl|§f|@|¥-’i

+

Festore Data Objects:.

CHrl+R

=== 40 E0E

Riefresh Memony,..
Copy it
Paste. Clil+y
Paste Link 12 13
Clear 0 Del £2.1998 | b3.1998 | b4.1998
st Sl 33.00 34.00 110,00
Eird. i 36.00 36.00 91,00
(=i ) [ Te = (i 36.00 38.00 105.00
4 5.00 33.00 34.00 105.00
5 3.00 31.00 28.00 100,00
6 2.00 30.00 30.00 110,00/
7 2.00 37.00 38.00 07.00
8 5.00 37.00 38.00 51.00
g 5.00 41,00 46,00 o7.00
10 5.00 38.00 36.00 97.00
11 5.00 37.00 38.00 07.00
12 5.00 44.00 55.00 86.00
13 5.00 37.00 41.00 89,00
14 2.00 31.00 30.00 115,00
15 5.00 35.00 36.00 104.00]
16 5.00 36.00 38.00 93.00,
17 5,00 37.00 39.00 91.00
15 5.00 32.00 33.00 83.00
19 5.00 40.00 46.00 82,00
ki) . “’m . T
E < |

Cutthe selectionand putit on the Cliphoard
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Spatial Modeling in SPLUS
Changing Attribute Type

If any of the attributes contain discrete values
(integer values that represent a class) then
those attributes need to have their type
changed to Factor.

@ From the table, select the attribute to
change then click on the Change Data Type
item under the Data menu pull-down. This
opens the Change Data Type dialog.

® From the Change Data Type dialog, find
the New Type: input slot located in the right
lower portion of the dialog window. Select
the factor option and click the OK button.
The field will automatically change to type
factor.

S5-PLUS - TRAINING

File Edit ¥iew Insert Format

I—_'T

|
I

TS

#- & Date
5| Gray
-[& Rep
= Scrif

From
Data Set;

Columns:

[TRAINING

=l

|precip

=l

- [0 %]
Stafistics  Graph  Options  Window  Healp
B|§|é‘: B R o Select Data... ;l:ﬁ'ﬂl_’._“i'unear v|@|l_v,|53f|%|§9i
=%yl vyl Copy rEEE
Move »
Tratspose v =0 x
Exchange 2 =
P o v
Clear L2
7 Restructure . 2 11 12 13

SUE o b2.1998 | b3.1998 = b4.1998 -
1 il 33.00 34.00 110,00
2 Transtorm.. 36.00 36.00 o1.00
3 o e 36.00 38.00 105.00
4 Emfﬂﬁ”g 23;”8 33.00 34.00 105.00
5 - 31.00 28.00 100,00
& sEﬁ-_s':é_t... 30.00 30.00 110.00
7 Merge.. 37.00 38.00 97.00
8 Tabulate.. 37.00 38.00 81.00
9 ST 41.00 46.00 97.00,
10 A 38.00 36.00 97.00
11 37.00 38.00 o7.00
12 44,00 55.00 86.00
13 37.00 41.00 89.00
14 31.00 30.00 11500
15 35.00 36.00 104.00
16 36.00 38.00 93.00
17 _ 37.00 39.00 o1.00
15 . | 32.00 33.00 85,00

e

Type
Current Type:

Tew Tvpe:

Iliiouble

Comverts column ID—KI Cam:_E:Tl Apply | |

;»|l currant
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Spatial Modeling in SPLUS
Running the Classification TREE Analysis

S-PLUS - Commands M= E

The TREE command is a non-parametric
binary classification analysis. You could say
that it is a non-parametric supervised
classification. The results of the TREE
command are the independent variables that
are significant in describing the dependent
variable, the misclassification rate (sample
based), and the code needed to breakdown
the tree classification structure.

O To start, type:
>oakhlth<-tree(healthtype~.,data=TRAINING)

® Next, type:
>summary.tree(oakhlth)

Notice that the program shows the misclass-
ification rate (0.05294 in this example). The
sample based accuracy can be calculated by
subtracting the misclassification rate from

1 and multiplying by 100. (1-.053 =.947*100
=94.7% accuracy)

© To get Tree code, type:
>oakhlth

File Edit Miew Inset Dafa Statisics Graph Opfions Window Help

|D’@&ii§iﬁ%ﬂiﬂ o s |8 0SB B B unear @ [ o] B @ K2

3

= oakhlth=<-tree(healthtype~., data=TRATNING) _A_!
> summary, tresifoakhlth)

classification tree:

tree(formula = healthtype ~ ., data = TRATNING)

Variables actually used in tres constructlon:

[1] "roaddense”™ "b3.1328" "precip" "h1Z.1928" "distEstrms"
[6] "elew"™ Taspect”

Humber of terminal nodes: 11

Residual mean deviance: 0.191&e—=—20.46 / 159

Misclassification error rate: 2/ 170

= oakhlth

node), =split, n, deviance, ywval, (yproh)
* dencotes terminal node . . .
Misclassification Error Rate
1y root 170 £35.100 1 ( 0.52%40 0.4708 )
23 roaddense<1Z50 107 100.100 1 { D.2B2240 0.1776 )
4) ©bB.1798=<48.5 A6 17.%20 1 ( 0.96970 0.0303 )
8) precip:2,4,5,6,7 51 0.o000 1 ¢ 1.00000 O.0000 ) *
9y precip:8,9 15 11.780 1 ( 0.86670 0.1333 )
18 bl1lZ2.15%%98<50.5 10 0.0o00 1 (¢ 1.00000 O.0000 3 +
19) blZ2.1228>50.5 5 6.730 1 ( 0.s80000 O.4000 ) *
5) bB.1998=48.5 41 55.640 1 { 0.58540 0.4145
103 distZstrms<277 2 0.000 2 ( DO.00000 1.0000 ) +
11 distiZstrms»277 32 35.9%0 1 { 0.75000 0.2500 )
22) elew<272.18 5 5.004 2 { D.Z0000 0.B2000 ) *
23) elevx=272.18 27 E2.630 1 ( 0,851%0 0.1481 )
46y elew<E76.185 13 0.000 12 (¢ 1.00000 O.0000 ) *
47y elevwr276.185 14 1&6.750 1 ( 0.71430 0.2837 )
24y elewv=Z7%2.085 8 11.0%0 1 ( 0.30000 0O.5000 ) *
95) elev=E792.085 & 0.000 1 ( 1.00000 0.0000 3 *
3 roaddensex=1250 &3 17.740 2 { 0.03175 0.9&B3 )
6) roaddense<1735.5 18 12.560 2 ( 0.11110 0.888% )
1Z) aspect<l120.0% & T.638 2 ( D.333230 0D.8887 ) *
13) aspect>190.0% 12 0.000 2 f 0.00000 1.0000 ) +
7) roaddense=1735.5 45 o.000 2 ( 0.00000 1.0000 ) *
. Ly
> plot.tree{oakhlth)
= textinakhlth.crw=_5"

N >

Ready [ INUM | %
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Spatial Modeling in SPLUS
Running the Classification TREE Analysis

The.

O To start, type:
>oakhlth<-tree(healthtype~.,data=TRAINING)

® Next, type:
>summary.tree(oakhlth)

Notice that the program shows the misclass-
ification rate (0.05294 in this example). The
sample based accuracy can be calculated by
subtracting the misclassification rate from

1 and multiplying by 100. (1-.053 =.947*100
=94.7% accuracy)

© To get Tree code, type:
>oakhlth

S-PLUS - Commands _ o] x|
File Edit Mew Insert Daia Statistics Graph Options Window Help
DEH 8 Lm@o « o« (8 0SBt Mincar <& @[ <] B[ %
D, L
(¥ Commands !mm

= oakhlth<-tres{healthtype~., data=TRATNING)
= summary.treesi{oakhlt

Classification tree:
tree({formula = healthtype ~ ™ data = TRATNING)
Variables actually used in tree construction:

[1] "roaddense" "h8.15998" "precip" "hiz.,1398"
[6] M"elew" Taspect™
Mumber of terminal nodes: 11

0.1%16 = 30.48 / 159
0.05z%4 = 2/ 170

Residual mean deviance:
Misclassification error rate:
> oakhlth

node) , deviance, ywval,

zplit, n, {yprob)

* denctes terminal node

1) root 170 235.100 1
2) roaddense<1250 107 100,100 1 ( 0.82240 0.1776 )

4) bB8.1998<48.5 66 17.920 1 ( 0.96970 0.0303 )

8) precip:2,4,5,6,7 51 0.000 1 { 1.00000 0.0000 )

9} precip:8,9 15 11.780 1 { 0.86670 0.1333 )

193 bl1Z.1999<50.5 10 0,000 1 ¢ 1.00000 0.0000 ) *
19 bl12.1998>50.5 5  6.730 1 ( 0.60000 0.4000 ) +

5) bB.1998>48.5 41 55.640 1 ( 0.58540 0.4146 )

10) distZstrms<277 & 0,000 2 ( 0.00000 1.0000 3 +
11) distZstrmss277 32 35.990 1 { 0.75000 0.2500 )
22y eslew<272.18 5 5.004 2 ( 0.20000 0.3000 ) *
233 elev»272.18 27 22.650 1 ( 0.95190 0.1491 )
46) elev<Z76.185 13  0.000 1 { 1.00000 0.0000 3
47) elevr276.185 14 16.750 1 { 0.71430 0.2857 )
94) elev<279.065 8 11.090 1 ( 0.50000 0,5000 )
95) elev=279.065 & 0.000 1 ¢ 1.00000 0.0000 3
3) roaddense>1250 63 17.740 2 ( 0.03175 0.9683 )

6) roaddense<1735.5 19 12.560 2 ( 0.11110 0.8989 )
12) aspect<l130.09 & 7.638 2 { 0.33330 0.6667 ) *
13) aspect»150.09 12  0.000 2 ( 0.00000 1.0000 3 +

7) roaddense»1735.5 45 0.000 2 { 0.00000 1.0000 ) *

{ 0.5Z2240 0.4706 )

B

= plot.tresi{oskhlth)
> tevtinakhlth. cew=_ 50

EXIE]

"distZstrms"

+

+

&l

+

+

-
R

Ready

[ Inum |

S
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Spatial Modeling in SPLUS
Plotting the Classification TREE

O Type:
>plot.tree(oakhlth)

The classification tree plot will open,
however, it doesn’t yet have text labels

® To add text labels, type:
>text(oakhlth,cex=.5)

The plot is now labeled with the significant
independent variables and associated values
where the breaks for different classifications
occur.

© The classification tree plot.

S-PLUS - GSD?2 [_ |2 x]

File Edit “ew Insei Format Dats  Stafistics Graph Options  Window Help

DEE & B - o (W 0SB Finear  ~|@ B[ -] 0| @

Il e L o e = = R

raaddeg

mnadi 120,08

2 2

i Gsp2 - [O] x|

<[+ Page1 |

> plot.tree{ocakhlth)

|> text{oakhlth, cex=.5)
> makhlthons-nrediat. tresinakhl ewd ata=TRATHNTMNG. tvne="alaas")

1
_1:}

[ IO |

Ready [Modified
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Creating the GRID Trend Surface
Creating the CON Statement

Creating the CON statement will allow the
GIS to create a new GRID Trend surface
based on the structure of the Classification
Tree. The example to the right is fairly
simple, consisting of only four break points
(labeled G1-G4).

The ArcView Spatial Analyst CON structure
consists of the following structure:

(inGrid expression).Con(yesGrid, NoGrid)

The aGrid.Con ( yesGrid, noGrid ) request
performs a conditional if/else evaluation on
a cell-by-cell basis. aGrid can be any valid
Boolean or relational expression involving
multiple Grids and Numbers (after being
converted to Grids with aNumb.AsGrid).
Cells for which the expression is TRUE are
given the value found in yesGrid. Cells for
which the expression is FALSE are given the
value found in noGrid. If aGrid is a single
Grid, then cells which are non-zero are given
the value found in yesGrid, while values of 0
are given the value found in noGrid. The
yesGrid or noGrid can be a single Grid, or
any valid expression involving operators and
requests that result in a Grid object.

| rddamees 1250
[
G1
R T rddemge 17155
G2 itani BEALE]
2
2 2
pracipgabode drl2slrms=277
121503
! : G3
1 1 ek 13
2 | cheen 76135
o G aher=200 05
1
i i
relational exprission CiN True Val False Val

G1 = ([rddense] < 1250.asgrid).con(G|2, 2.asgrid)
éz = ([b8_1998] < 48.5.asgrid).con(1.asgrid, G|3)
C|i3 = ([dst2strms] <277.asgrid).con(2.asgrid, G4)
G||4 = ([elev] < 272.asgrid).con(2.asgrid, 1.asgrid)
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Creating the GRID Trend Surface
Creating the CON Statement

The best way to start is to create a CON
statement for each classification tree break
point. Refer to the previous page to see the
break points found in the classification tree
example.

O Create each of the required CON
statements starting with the bottom break
points and working up to the top most break
Point.

® Add the CON statement from the last
break point into the position containing

the zero value of the next higher level CON
statement.

© Repeat this for the remaining CON
statements until the final CON statement is
created.

O Add the finished CON statement into the
Map Calculator of Spatial Analyst to create
the new GRID.

oakcond = ([roadense]< 1250.asgrid).con(([b8.1998] < 48.5.asgrid).con(1.asgrid,

([dist2strms] <277.asgrid).con(2.asgrid, ([elev] <272.asgrid).con(2.asgrid, 1.asgrid))), 2.asgrid)

‘e

Gl ([rddense] < 1250.asgrid).con(***** 2 asgrid)
- N
G2 ([b8_1998] < 48.5.asgrid).con(1.asgrid, $****)

- ™
G3 ([dst2strms] <277.asgrid).con(2.asgrid gk ****)

- N
G4 ([elev] < 272.asgrid).con(2.asgrid, 1.asgrid)

o

Page 34



(V)
Creating the GRID Trend Surface
Creating the CON Statement

The best way to start is to create CON
Statements for each classification tree break
point. Refer to The previous page to see the
Break points found in the classification tree
example.

©® The CON statements that create a new
GRID for each Classification Tree break
point.

® You can add all the separate GRIDs
together to create a Sum-Of-Effects GRID
that contains shows differing levels of oak,
However, this may not have any true
meaning, so be sure to double check its
accuracy before using it in any
quantitative way.

©® The Sum-Of-Effects GRID.

Get-Model-Data: Users Manual

Gridl = ([rddense] < 1250.asgrid).con(0.asgrid, 2.asgrid)
Grid2 = ([b8_1998] < 48.5.asgrid).con(1.asgrid, 0.asgrid)
Grid3 = ([dst2strms] <277.asgrid).con(2.asgrid, 0.asgrid)
Grid4 = ([elev] < 272.asgrid).con(2.asgrid, 1.asgrid)

9 OakCond = ([Grid1]+[Grid2]+[Grid3]+[Grid4])
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Creating the GRID Trend Surface
10 Fold Cross Validation

Future Text
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